Abstract. We consider an area preserving map whose linear frequency is stochastically perturbed. When no low order resonances are present a FokkerPlanck equation for the action di usion is written and its solution agrees with the simulation of the process. The key point is the description of the map with an interpolating hamiltonian for which the action di usion coe cient can be analytically computed. When the frequency has a slow periodic modulation, then for low amplitudes the di usion is limited to the action interval swept by a chain of islands, whereas for large amplitudes the di usion reaches the dynamic aperture as in the stochastic case.
INTRODUCTION
Integrable 2D hamiltonian systems such as anharmonic oscillators and non integrable systems such as 2D polynomial maps exhibit invariant regions of bounded and unbounded motion. Of special interest in beam dynamics is the connected component of the region of bounded motion, which contains the origin; the radius of the largest disc in this region is known as dynamic aperture. Even though a strongly non linear lattice has a nonvanishing dynamic aperture, the beam lifetime is nite. A possible explanation is the presence of ripples in the current feeding the magnets 1], which determines a variation with time of the one turn map. For 4D maps a similar mechanism is believed to hold since the Arnold di usion is extremely slow. We examine two limiting cases: a discrete spectrum with one or a few low frequency components which determine a periodic or quasiperiodic modulation and a high frequency continuous spectrum whose e ect is similar to a stochastic perturbation (noise).
The e ect of noise on the linear frequency was investigated for 2D integrable Hamiltonians and it was shown that the action di usion is governed by a Fokker-Planck equation, since the angle has a very fast relaxation to a uniform distribution 2]. Very similar results are obtained here for a quasiintegrable 2D map with a linear frequency randomly perturbed. When no low order resonances are present up to the dynamic aperture, an accurate description of phase space is given by the normal forms. The dynamics of the perturbed map is described by an interpolating hamiltonian 3,4] whose linear frequency has a nonstationary random perturbation; this procedure is quite general and extends to higher dimensions and realistic lattices 5], where the same FokkerPlanck equation is obtained by following a procedure due to Khasminskii 6] . When a hamiltonian has a slow periodic modulation the adiabatic theory applies 7] and the di usion takes place in the action interval swept by the separatrices. For integrable systems with a region of unbounded motion delimited by a separatrix (cubic oscillator), the particles are lost in one period (the time necessary to reach this region), whereas for systems with bounded motion (quartic oscillator) the relaxation to a uniform distribution in the accessible action interval occurs. For a 2D mapping with a slow modulation of the linear frequency, the breathing of chains of islands is observed and the di usion takes place in the action interval swept by the separatrices. If only one large chain of islands is present the dynamics is described by the interpolating hamiltonian whose frequency is modulated. When several islands are present, then transport up to the dynamic aperture occurs, if they overlap generating a stochastic layer, which extends up to the dynamic aperture. Letting (J; ; t) be the distribution function it can be shown that when the angle has relaxed to a uniform distribution then (J; t) satis es the Fokker- Right side: escape plot K = i zz (t) where (t) is the nonstationary process (t) = n ; n t < n + 1 (3:7) whose correlation is h (t) (t + )i = 8 > > < > > : 
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